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(54) ANTIINFLAMMATORY AND ANALGESIC PREPARATION FOR EXTERNAL USE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a diclofenac sodium-containing anti-inflammatory and 
analgesic preparation for external use solving the problem of skin irritancy, percutaneous 
absorbability and instability each involved in conventional diclofenac sodium-based preparations 
for external use. 

SOLUTION: The antiinflammatory and analgesic preparation for external use contains diclofenac 
sodium and a local anesthetic. Because of containing the local anesthetic, this preparation can 
solve the problem of skin irritancy, percutaneous absorbability and instability each 
conventionally involved in diclofenac sodium-based preparations for external use. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Resolution painkilling external preparations characterized by containing diclofenac 
sodium and local anesthetic. 

[Claim 2] Resolution painkilling external preparations according to claim 1 whose rate of the 
above-mentioned local anesthetic to the above-mentioned diclofenac sodium 1 mass section is 
0.2 - 5 mass section. 

[Claim 3] Resolution painkilling external preparations according to claim 1 or 2 whose above- 
mentioned local anesthetic is lidocaine. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The non-steroid system antiphlogistic sedative drug is known as an 
antiphlogistic sedative drug with former comparatively few side effects. This non-steroid system 
antiphlogistic sedative drug has the operation which controls generation of the prostagladin in 
connection with inflammation or pain by checking the cyclooxygenase which carries out the 
catalyst of the first reaction among the arachidonate cascades which are the metabolic fates 
which reinforce a pain. 

[0002] However, since a prostagladin is what demonstrates a variegated operation in in the living 
body while it has the operations which are not desirable, such as inflammation and pain, if 
generation of a prostagladin is controlled by administration of a non-steroid system antiphlogistic 
sedative drug beyond the need, a critical side effect may produce it. For example, since the 
cyclooxygenase I-beam which is the isozyme of cyclooxygenase is related to gastric-mucosa 
protection or a kidney function, when this is checked by the non-steroid system antiphlogistic 
sedative drug, a digestive official failure and renal dysfunction may produce it. 
[0003] Therefore, development as external preparations which cannot produce these side effects 
comparatively easily has been furthered about the non-steroid system antiphlogistic sedative 
drug. 

[0004] By the way, also in this non-steroid system antiphlogistic sedative drug, since it has the 
outstanding resolution analgesic action, especially diclofenac sodium is widely used as an oral 
agent Sagitta agent. However, in administration by the internal use Sagitta agent, there is a 
possibility that a side effect which was mentioned above may arise. If it administers orally 
especially until it obtains effective drug concentration by the affected part when an inflammation 
part is a joint etc., a result by which we are always anxious about a side effect will be brought. 
Therefore, an appearance of diclofenac sodium external preparations which can demonstrate a 
resolution analgesic action in the affected part was desired, without producing a side effect. 
[0005] As diclofenac sodium external preparations, although the gel ointment is already known, in 
order to use diclofenac sodium as external preparations, some problems exist. For example, 
diclofenac sodium has the problem that percutaneous absorption is bad and cannot reach easily 
to an inflammation part compared with drugs with comparatively high lipophilicity, such as 
ketoprofen which is other non-steroid system antiphlogistic sedative drugs, in spite of the 
outstanding resolution analgesic action. Moreover, in order to show skin irritation, when it is used 
as external preparations, it can fog and an itch, an exanthema, the rubor, a feeling of a stimulus, 
etc. may be produced. Furthermore, since the solubility to the solvent permitted on physic is low, 
if it is external preparations, the ease and preservation stability of pharmaceutical-preparation- 
izing — a crystal deposits — may be missing. 

[0006] Devising the resolvent which is a drugs constituent as an approach of solving the problem 
of this percutaneous absorption and preservation stability is mentioned. For example, the gel 
pharmaceutical preparation and the oily ointment which used a polyethylene glycol, alcohol, etc. 
as resolvents are indicated by JP,59-3321 1,A and JP,59-76013,A, and the emulsification 
pharmaceutical preparation which used a fatty acid and carboxylic-acid dialkyl ester as a 
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resolvent is indicated by JP,64-13020,A at them. Surely, these proposals raise the solubility of 
diclofenac sodium, as a result raise the stability of pharmaceutical preparation. However, as for 
these external preparations, it has many troubles when putting in practical use that there is an 
inclination which induces an exanthema, discoloration, and deterioration in an administration skin 
side etc. 

[0007] The device of the constituent of pharmaceutical preparation is performed that this skin 
irritation of diclofenac sodium external preparations should be controlled, as such a component - 
- for example, the 1 Patent Publication Heisei No. 51 1360 [ ten to ] official report — a bivalence 
calcium cation — in the 2 Patent Publication Heisei No. 513452 [ ten to ] official report, in the 3 
Patent Publication Heisei No. 502504 [11 to ] official report, bivalence aluminum or a bivalence 
tin cation is proposed, and the water-soluble bivalence strontium cation is proposed for organic 
polyamine or water-soluble amino acid with the further 4 Patent Publication Heisei No. 502505 
[11 to ] official report. However, about stimulative [ which these constituents itself that 
receives to the immunocyte which exists in there / a skin cell or there / in an administration 
part show ], reference is not made at all, but neither of the techniques is equal to practical use. 
[0008] 

[Problem(s) to be Solved by the Invention] The solution technical problem of the above 
situations to this invention maintaining the resolution analgesic action which diclofenac sodium 
demonstrates in using the general diclofenac sodium as an antiphlogistic sedative drug as 
external preparations, it controls the skin irritation and the percutaneous absorption is in offering 
stable high and external preparations further. 

[0009] In order to solve this purpose, when this invention persons inquired wholeheartedly about 
the constituent of diclofenac sodium external preparations, they found out that stabilization of 
external preparations can be attained while being able to control skin irritation by making local 
anesthetic contain, and it could improve to the percutaneous absorption of diclofenac sodium, 
and completed this invention. 
[0010] 

[Means for Solving the Problem] Resolution painkilling external preparations of this invention are 
characterized by containing diclofenac sodium and local anesthetic. 

[001 1] As for the rate of the above-mentioned local anesthetic to the above-mentioned 
diclofenac sodium 1 mass section, it is desirable that it is 0.2 - 5 mass section, and lidocaine is 
suitable for it as the above-mentioned local anesthetic. 
[0012] 

[Embodiment of the Invention] The greatest features which the external preparations concerning 
this invention possess themselves of are in the point which can control the skin irritation which 
the conventional diclofenac sodium content external preparations have by making local 
anesthetic contain. Furthermore, the external preparations of this invention succeed in improving 
the instability of the external preparations considered as a reason to the low solubility of 
diclofenac sodium, and raising the percutaneous absorption of diclofenac sodium. 
[0013] Below, the operation gestalt of this invention and its effectiveness are explained. 
[0014] Although the dicfofenac sodium external preparations concerning this invention are used 
as an antiphlogistic sedative drug, a chronic pain therapy application may be excepted, this 
invention persons are the range which overlaps this invention, and it is because it has applied for 
the external preparations for a chronic pain therapy separately. 

[0015] Although especially limitation will not be carried out if conventionally used as medical- 
application local anesthetic, as for the "local anesthetic" used for this invention, it is desirable 
to be able to mention lidocaine, a tetracaine, procaine, dibucaine, benzocaine, the bupivacaine, 
mepivacaines, and these salts, for example, and to use it from these, choosing a kind or two 
sorts or more. 

[0016] Moreover, as for the "local anesthetic" used, what has cation radicals, such as an amino 
group, is desirable. When the cation radical concerned and the carboxyl group in the structure of 
diclofenac sodium carry out an ion meeting, it is because it is thought that a part for each ion 
base is covered with a hydrophobic part, pharmacokinetics and metabolism is improved, and the 
effectiveness of this inventions, such as solubility, percutaneous absorption, and low skin 
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irritation, is demonstrated. 

[0017] For example, when dissolving these local anesthetic in a resolvent with diclofenac sodium, 
in a diclofenac sodium independent case, it comes to dissolve in the solvent which was hard to 
dissolve, for example, ester, and preparation of breadth and better pharmaceutical preparation of 
the width of face to selection of a resolvent is attained, moreover, diclofenac sodium and these 
local anesthetic — warming — mixing is also oily — a part — it forms, and pharmaceutical 
preparation-ization is attained even when he has no resolvent. Namely, it not only uses local 
anesthetic for the reduction application of skin irritation, but in this invention, it uses it as the 
solubilizing agent or resolvent of diclofenac sodium. Furthermore, although the reason is not 
clear, the percutaneous absorption of diclofenac sodium is also improved by making these local 
anesthetic contain. Lidocaine and its salt show high effectiveness especially among these local 
anesthetic. 

[0018] When the content rate of local anesthetic is 0.2 - 5 mass section (preferably 0.5 - 3 mass 
section) to the diclofenac sodium 1 mass section, especially the above-mentioned effectiveness 
is high. 

[0019] The loadings of the diclofenac sodium blended with the external preparations of this 
invention have desirable 1 - 50 mass % to the whole external preparations. It is because a side 
effect will become strong if loadings become inadequate [ an analgesic effect ] for it to be under 
1 mass % and exceed 50 mass %. Moreover, the loadings of the local anesthetic blended with the 
external preparations of this invention also have desirable 1 - 50 mass % to the whole external 
preparations. It is because a side effect will become strong if loadings become inadequate [ an 
analgesic effect ] for it to be under 1 mass % and exceed 50 mass %. 

[0020] As a salt of the local anesthetic which can be used as an active principle of this invention 
For example, halide acid salts, such as a hydrofluoric-acid salt, a hydrochloride, hydrobromate, 
and a hydroiodic-acid salt; A nitrate, Inorganic-acid salts, such as a perchlorate, a sulfate, and 
phosphate; A methansulfonic acid salt, The salt of low-grade alkane sulfonic acids, such as a 
trifluoro methansulfonic acid salt and an ethane-sulfonic-acid salt; A benzenesulfonic acid salt, 
Aryl sulfonates, such as a p-toluenesulfonic-acid salt; carboxylate, such as amino acid salt; like 
ornithine acid chloride and glutamate and a fumaric acid, a succinic acid, a citric acid, a tartaric 
acid, oxalic acid, and a maleic acid, can be mentioned. A hydrochloride can be used most suitably 
among these. 

[0021] Especially limitation will not be carried out if it is the dosage forms used as external 
preparations as a pharmaceutical form of the external preparations concerning this invention, 
although an ointment, lotions, aerosols, plaster, aquosity cataplasms, etc. can be mentioned, for 
example. 

[0022] It responds to the external preparations of this invention at the need. An excipient (for 
example, cellulosics [, such as a saccharide; dextrin /, such as derivative -of-starch; carmellose 
sodium ], such as white soft sugar, water soluble polymers, such as xanthan gum etc.), a coloring 
agent and lubricant (for example, stearin acid metal salt; sodium lauryl sulfate like calcium 
stearate and magnesium stearate — ) A lauryl sulfate like lauryl magnesium sulfate; The 
derivative of starch in the aforementioned excipient etc., Binders (for example, an 
aforementioned excipient, aforementioned tuna gall, etc.), an emulsifier, a thickener, a wetting 
agent and a stabilizer (for example, Para hydroxybenzoic-acid ester; chlorobutanol like the 
methylparaben and propylparaben — ) An alcohols; benzalkonium chloride like benzyl alcohol and 
phenyl ethyl alcohol; A phenol, phenols; thimerosal; like cresol — acetic-anhydride; — a sorbic 
acid etc. can blend a preservative, solvents (for example, water, ethanol, a glycerol, etc.), a 
solubilizing agent, a suspending agent, buffers (for example, carmellose sodium etc.), pH 
regulator, etc. with the usual loadings. 

[0023] Although the amount of the external preparations used concerning this invention changes 
with the class of content active principle, a patient's symptoms, age, etc., generally it is desirable 
to apply once to several times per day to an adult. Furthermore, suitably, although applied one to 
twice per day, the count of administration may be increased depending on a symptom. 
[0024] 

[Example] Next, although an example and the example of a trial are shown and this invention is 
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explained in more detail, these do not limit this invention at all. In addition, all the values of the 
loadings in this example and the example of a comparison are mass %s. 

[0025] (Example 1) By the formula below preparation of an ointment, the ointment was prepared 
according to the usual manufacturing method. 



[0026] 




[Table 1] 
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[0027] the inside of the above-mentioned table — first — diclofenac sodium and lidocaine — 
warming — it mixed with antiseptics and Plastibase, after mixing and considering as oily matter. 
[0028] (Example 2) By the formula below preparation of plaster, plaster was prepared according 
to the usual manufacturing method. 



[0029] 




[Table 2] 
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[0030] The kneader was used as a mixer and heating mixing of butylhydroxytoluene, a styrene- 
isoprene-styrene block copolymer, alicycle group saturated hydrocarbon resin, polybutene, and 
the liquid paraffin was carried out at 120-160 degrees C, and what, subsequently to a salicylic- 
acid glycol and myristic-acid isopropyl, dissolved diclofenac sodium, lidocaine hydrochloride, and 
lidocaine was added, and it mixed, spread on direct polyester cloth, it cut in desired magnitude, 
and plaster was created. 

[0031] (Example 3) By the formula below preparation of aquosity cataplasms, aquosity 
cataplasms were prepared according to the usual manufacturing method. 



[0032] 




[Table 3] 
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[0033] Diclofenac sodium and lidocaine hydrochloride were dissolved in sebacic-acid diethyl and 
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polysorbate 80, and it united further, adding to what kneaded other bases separately and was 
made into homogeneity gradually, spread on direct polyester cloth, it cut in desired magnitude, 
and aquosity cataplasms were created. 

[0034] (Example 1 of a comparison) By the formula below preparation of an ointment, the 
ointment was prepared according to the usual manufacturing method. 



;0035] 




Table 4] 
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[0036] After dissolving diclofenac sodium in a polyethylene glycol, it mixed with Plastibase and 
the ointment was created. 

[0037] (Example 2 of a comparison) By the formula below preparation of an ointment, the 
ointment was prepared according to the usual manufacturing method. 



;0038] 
[Table 5] 
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[0039] It mixed with propylene glycol, a carboxyvinyl polymer water solution, and purified water 
20, and triethanolamine was added further. The diclofenac sodium which dissolved in ethanol was 
added and it mixed with it, and purified water was added further, was stirred, and the ointment 
was created. 

[0040] (Example 3 of a comparison) By the formula below adjustment of an ointment, the 
ointment was prepared according to the usual manufacturing method. 



[0041] 




[Table 6] 
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[0042] diclofenac sodium — isostearic acid and adipic-acid diisopropyl — 70 degrees C — 
warming — having dissolved and cooling at 50 degrees C, castor oil, octyl DESHIRU octyl 
triglyceride, and ethylparaben were added and stirred, and the oil phase was adjusted. On the 
other hand, it mixed with a glycerol, dipropylene glycol, POE stearin acid, and purified water at 50 
degrees C, and the aqueous phase was adjusted. Adding the aqueous phase to an oil phase 
gradually, it emulsified by the homomixer and the ointment was created. 

[0043] (Example 1 of a trial) the pharmaceutical preparation of examples 1 , 2, and 3 -5 degrees 
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C, 0 degree C, and 50 degrees C — three months — saving — appearances, such as a crystal 
deposit of diclofenac sodium, — description was investigated. About what does not change 
description to the first stage, it considered as O, and the result was shown in the next table. 
;0044] 
Table 7] 
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[0045] It was checked that the solubility of diclofenac sodium is improved and the examples 1, 2, 
and 3 which are the external preparations containing diclofenac sodium and local anesthetic 
serve as stable pharmaceutical preparation from the above result. 

[0046] (Example 2 of a trial) Examples 1, 2, and 3 and the examples 1, 2, and 3 of a comparison 
were applied or stuck inside [ overarm ] five test subjects, and were covered with gauze, and it 
wiped off or exfoliated 24 hours after. Then, the skin stimulus of the spreading section or the 
pasting section was observed 1 hour, 24 hours, and 48 hours after. ** and those strong with a 
skin stimulus were judged [ those without a skin stimulus ] for - and those weak with a skin 
stimulus as +, and the result was shown in the next table. 
[0047] 
[Table 8] 
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[0048] The figure of front Naka shows the number of test subjects contained in each category. 
[0049] To be the resolution painkilling external preparations which were excellent with the above 
result compared with the examples 1, 2, and 3 of a comparison which are the local anesthetic 
diclofenac sodium content external preparations which are not blended [ which the examples 1 , 
2, and 3 which are the external preparations containing diclofenac sodium and local anesthetic 
do not have a skin stimulus, and were created by the Prior art ] was shown clearly. 
[0050] 

[Effect of the Invention] The resolution painkilling external preparations of this invention can 
control the skin irritation which could demonstrate the property of the diclofenac sodium which 
is a component as it was, and diclofenac sodium external preparations had conventionally. In 
addition, the cutaneous-absorption nature of diclofenac sodium is also improvable, and it also 
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has stability. 

[0051] Therefore, it supposes that the resolution painkilling external preparations of this 
invention are an antiphlogistic sedative drug, excels extremely, and has usefulness. 



[Translation done.] 
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